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Of all the issues facing the C~i••ion as it authorizes
personal communications services (·PCS·), the mo.t crucial is
the size of the .pectrum allocation to be authorized for PCS
licensees. The amount of spectrua PCI lic.n.... will be
permitted to utilize will determine the number of American. who
can be served by PCS, the speed with which PCS will be
deployed, the voice quality PCS will be able to attain, whether
highly demanded PCS data transmi••ion will be fea.ible, and
whether PCS will be a viable competitor to cellular telephony
and, ultimately, the local exchange -- in short, whether PCS
will succeed or fail.

The members of PCS Action -- telecommunications equipment
manufacturers, entrepreneurs, multi-media companies, an
interexchange carrier and a cellular service provider -­
believe strongly that an allocation of 40 MHz per PCS licensee
is necessary. Those who advocate lesser allocations are merely
attempting to prevent PCS from reaching its full potential in
the marketplace, or fundamentally misunderstand the nature of
PCS and the constraints facing its implementation in a shared
spectrum environment. An allocation of 40 MHz per licensee is
not excessive or extravagant; it is simply the allocation that
the science underlying PCS demands. The major manufacturers
that will design and build PCS equipment -- including Motorola,
Northern Telecom, omnipoint and Qualcomm -- agree that a 40 MHz
assignment per licensee is imperative to permit PCS to be
implemented in the United States, particularly given the
Commission's Emerging Technology decisions grandfathering
incumbent microwave systems. This allocation is consistent
with the vision American consumers hold for PCS,as well as
with PCS assignments by our international competitors, which
are moving ahead to implement PCS this year with allocations
that are effectively larger than any option being considered by
the Commission.



I.
The ~rican Vision for PCB

The decisions surrounding the i~l...ntation of PCS need
not be made in a vacuUM. The PCS industry has undertaken some
200 PCS technical aDd marketing esperiments and has conducted a
significant amount of research into the characteristics
American consumers will demand of PCS. Each study establishes
conclusively ~hat ~rican consumers will embrace a PCS that is
fully featured aDd would reject any vision of PCS that delivers
less.lI American consumers de.and high-quality voice and data
services, high capacity, high-speed haDdoff, and wide-area
coverage -- PCS with a capital RPM. Syst... offering only
small service areas because of limited spectrum would be
rejected out-of-hand by the American consumer.

Studies emphasize the importance for PCS of broad
coyeraqe, high voice quality, full functionality, and data
applications.Z/ Affordability and acc..sibility boosts usage
of PCS 8ervices,~/ and the successful introduction of PCS will
mean an acceleration in the penetration of all wireless
services. i /

International esperience with the actual implementation of
PCS corroborates the results of American PCS esperimenters. In
the United Kingdom, for esample, four CT-2 licenses were issued
in 1989 and only one CT-2 licensee now survives. CT-2
licensees could provide only service. with limited coverage,
mobility, and functionality. Licensees were unable to provide
the full-fledged wireless services British consumers, like
American consumers, demand.

These findings have led telecommunications companies
developing PCS services to plan the deployment of affordable
services that will enable individuals to communicate

~/ aaa pcS Trial Re.ults: A Te1oc.tAr Survey 1 (1993) ("users
chafe at coverage restrictions and broad coverage is the top
priority for trial participants • • • users want cellular-like
service -- including two-way calling and the ability to hand
off -- priced lower than cellular").
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independent of location, access method, and information format,
wi th a masiJDUJll of user call manag_nt cont ro1.

Multi-feature PCI services are projected to be available
to individuals at any location, whether at home or office, or
in transit or in public. PCS .ervice. will evolve from secure,
high-quality voice aDd test trans.i••ioD with national roaming,
to fised and mobile ISO. data, tel...try, broadband data,
advanced intelli,ent network service., and multimedia. They
will facilitate the freedom, security, efficiency, and control
that result from specialized personal and business mobility.

PCS will .ark the forefront of universal perlonal
telecommunication. services in which any communication an
individual need. -- whether in high-quality voice, wideband
data, or multimedia -- is available from any point.

II.
The aealities Paciog PCB I~l...otatioo

PCS will be authorized in a band that now is populated by
some 10,000 private operational fized .icrowave users. These
incumbents include, in the main, utilities, public safety
licensees, governmental entitiel, and the railroad and
petroleum industries. The.e intere.ts have fought vigorously
and effectively before Congre•• and the COJlllli.sion for the
right to remain in the 2 GRz band, protection from
interference, and compensation for relocating microwave links.
Even assuming full cooperation by both microwave and PCS
licensees, however, the relocation process will span a number
of years.

The Commission has decided to grandfather public safety
and certain other licenleel permanently and to require a
-transition period- of three year. before any other microwave
inCUmbent can be relocated from the band involuntarily.~
After the espiration of the -transition period,- inCumbents can
be relocated involuntarilY but only with the PCS licenlee
paying all the ezpenses of relocation (e.timated at betweeo
$135,000 and '250,000 per path). Before the espiration of the
-transition period,· a PCS licens.. can relocate an incumbent
only by persuading it to relocate voluntarily -- that i., by
paying it whatever the market will bear in eschange for it
vacating frequencies needed for PCS. Even involuntary
relocation is to be handled on a cas.-by-case basis, and is
likely to be a lengthy process at best.

2/ SAa Procedure. Adopted for leeraing Technology Acce.s to
2 GHz Spectrum, FCC ET Dkt. No. 92-9 (News Release July IS, 1993).
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The pre.ence of incumbent. that either will remain
permanently in tb. 2 GRz band or that cannot be r.located for a
p.riod of y.ar. rais•• two k.y i ••u... First, how much
spectrum is required to p.rmit PCS lic.n•••• to inaugurate PCS,
during the -transition period- and beyond? S.cond, what would
a regime und.r wbicb insuffici.nt spectrum allocation. fore.
ma.siv. relocations imply for the consumer cost and timing of a
nationwide roll-out for PCS?

A.

The -.ad to Shar. Spect~. Ev.ry apectrua-availability
study tbat haa been performed haa found conclu.ively tbat PCS
spectrum allocations of 20 MHz, or even 30 MRz, would be
in.ufficient for implementation of PCB in major markets. Tbe
need for a .uffici.nt amount of spectr~ to permit PCS to be
implement.d in a sbar.d .nvironment is simply a .cientific fact
of life PCS lic.n•••• and tbe Commis.ion must face.

Early studies found, quite corr.ctly, that th.re is a
substantial amount of unused .p.ctrum in tb. 140 MHz of tbe
1.85-1.99 GHz band that is available for PCS.V When the
spectrum available in this total of 140 MHz is divided into
discrete spectrum blocks, however, and microwave prot.ction
criteria now being crafted are applied, microwav. congestion
can become a true obatacle to PCS deployment. If the available
spectrum is sliced too small, there will be significant
geographic areas where no spectrum ia available for PCS -- even
in markets that are critical for effective PCS roll-out.

Sharing technologies have been developed to permit PCS
licensees to put unused spectrum to work bringing PCS to the

~/ iaa American P.rlQoal Co IRiC.tiOD'. 'reguaacy Agile
Sharing Technology (-'AlT-) IARArt OA 'Iectrualb.ripg io tba
1850-1990 MHZ "ad IItwwep ,.r.gA.I CO. "pig.ti9R' '.ryiee' 'Dd
Private Operatio.al ,iud Migrowa.. laryig. (Gen. Docket
90-314, July 1991) (tbe -PAST Report-); ... A1aA Rational
Telecommunication. and Information Adaini.tration, Spectrum
U.age Measurement. in Potential PCS Frequency Band., p. 149
(Washington, D.C.: Dep't of Commerce, NTIA Rep. Ro. 91-279,
1991) ("the busie.t .ites in all cities show. 88\ of the band
unused"). The FAST Report, in particular, found that at least
50 MHz in the 140 MHz band is available for implementation of
pes by "working around- microwave u.ers in the 11 top U.S.
markets. Reports by AT&T Bell Laboratories, PerTel, Inc.,
Digital Spread Spectrum Technologies, and Pacific Telesis also
have supported these conclusions.
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American public. For any sharing technology effectively to
·work around- inc~nt users, however, there must be at least
some sp.ctrum available. Just a. one cannot drive a car around
an obstacl. if the obstacle blocks the entire road, it is
physically inrpossibl. for a PCS licen••e to share with
microwave if all its sp.ctrum is blocked by microwave
incumbents.

Under a 20:MHa allocation, for ••.-ple, on. microwav.
licens•• could block PCS from beiDl i~l...nted in a larg~
portion of the geographic area cov.red b.r a PCS licen•••1/
Microwav. lic.n•••• typically utili•• two 10 MHz chann.l. -- a
total of 20 MHz -- that will corr••pond to PCI allocation•.
(Wh.n the u•• of IF filt.r. on microwa•• rec.iv.r. is taken
into account, mor.over, some microwa•• u••r. can require
int.rf.r.nc. prot.ction for bandwidth. of between 17 and 28 MHz
p.r chann.l.) Microwav. protection crit.ria, in th.ir curr.nt
v.r.ion., r.quir. con.id.ration of .y.t... witbin 250 mil•• in
.v.ry dir.ction. On••icrowav. incu.beDt, th.o, can stymie the
impl.mentation of PCS for the entire service ar.a of a PCS
licen.ee if spectrum block. are only 20 or 30 MHz wid••
Becau.e there are 10,000 microwav. licen•••• , at least
one-quarter of which will be permanently grandfath.red, and
because the.e licens••• are spr.ad throughout the United
States, a 20 MHz allocation for PCS equat•• to zero sp.ctrua
available for PCS in significant portion. of the country. Th.
PCS industry would never develop uDder th••e constraint., and
federal auction revenues for PCS lic.n.e. would be minimal.

Studies examining PCS implementation in .pecific markets
confirm this r••ult. In on. study, American Per.onal
Communications analyzed each microwave path in .ach of the
largest 11 United States cities for .ach of the Commission's
spectrum allocation proposal. -- 40 MHz per lic.ns•• , 30 MH.
per licensee, and 20 MHz per lic.n.... Th••tudy found that
allocations of 20 MHz and even 30 MHz would yield too little

1./ _ Co....rch, APalyai, of tM 20 .,. 30 ..... 40 ..
PeS BlocJs AIIQcatioD', filed with Jl:I T.l.co~nication."Corp.,

Comments (Gen. Dock.t 90-314, Rov. 9, 1992). Coms.arch ia an
independent frequ.ncy coordination fi~. Comaearch found that
a 20 MHz alloc.tion would permit a .i09l••icrowave .ff.ctiv.ly
to block PCS. Even under a 30 MHz allocation, spectrum within
a PCS allocation will be block.d more than 20 percent of the
time.
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usable spectrum to per.mit PCS to be deployed. l / In Chicago,
for es.-ple, an allocation of 20 MHz results in, depending upon
the PCS licensee, between 33 percent and 57 percent of the area
not having spectrum available for PCS.

In another study, Cox Enterpri... analyzed each microwave
path in S.n Diego, California, and concluded th.t 20 or 30 MHz
alloc.tions would render PCS .n impo••ibility -- 10 of the 24
incumbent. in S.n Diego are public .afety.licen...s, and even a
30 MHz alloc.tion would be insufficient.1/ Other market••how
similar results.

Ev.n if microwave paths c.n be relocated by priv.te
negoti.tion in the ne.r term, the probl.. of spectrum
congestion will not .agic.lly disappear. Even assuming that
each PCS licens.. can relocate the thr.. worst-case microwave
links from that PCS licensee' ••pectru. block in ,,~h m.jor
ma~ket -- which will not be pos.ible in .11 cases~ -- the
.mount of spectrum avail.ble for PCI us. would incr•••• , on
.ver.ge, only slightly. In Los Angel.s, for exampl., • 30 MRa
.lloc.tion would yield only an .v.rag. of 16.9 .z of u.eable
spectrum even after the three worst-cas. microwav. st.tiona in
each PCS lic.n••• •••pectrum block had been r.loc.ted .nd a 20
MHz alloc.tion would yield only 12.1 _a of us••ble spectrum,
on average, under the same circumstances. Included in the.e
averages, moreover, is a signific.nt .mount of area in which
there would be DQ lpectrum At All ay.il.ble .v.n .fter all
three worst-case microwave users are r.loc.ted -- under a 30
MHz allocation, up to 22.9 percent of the g.ographic area in
Los Angeles has no spectrum available for PCS; under a 20 MHz
allocation, up to 32.8 percent of the area of Lo. Angele. ha.
no spectrum available. In Chicago, only 14.2 MHz of u.eable
spectrum, on average, would be available under a 20 MHz

1/ s.a American Per.onal Co.-unications, 'aRArt OD Splctrga
Ayailability for brloD.1 Co_aic;ltJ,QU seryic•• Sb.riO., tM
1850-1990 MHz S.gO with tbe Private OpIrational Microwaye
Service (Gen. Docket 90-314 & ET Docket 92-9, Rovember 1992).
Data for this study wa. obtained from Com.earcb and FCC file••

~/ s.a Cox Enterprises, Inc., Reply Comments, pp. 10-11 &
Comsearch Appendix (Gen. Docket 90-314, Jan. 8, 1993).

~/ If any of tbese licensees is a public s.fety entity, or
would be entitled to remain in the 2 GRz band for technical
reasons, or would simply refuse to move during the -tran.ition
period,- the PCS licensee would be powerless to relocate them
and any potential spectrum gains from a theoretical relocation
would not be realized.
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allocation after relocation of the wor.t three microwave
station. by each licen.ee and up to 36 percent of the Chicago
area would have no .pectrum available. In Houston, only 13.5
MHz of u.eable .pectrua would be available, on average, with a
20 MHz allocation aft.r r.locating tb. three wor.t-ca.e
incumbent. in each PCB lic.n... •• spectrw. block and up to 35.2
percent of the Houlton area still would have no spectrum
available for PCS.11I Th'" r••ult. AXa, Iglin, QD1x Iverlge,;
iA AaCh QAAa, -si9pifielgt geggrl.bie_portion. Qf tha mlrket AXa
blocked entirely bY microwave u.er,.~

Studies have focused on major .arkets for good reason. If
PCS cannot be brought to the major population centers of the
United States, it will never ...rge a. an effective
telecommunication. service. ~reov.r, .ome 50 percent of
Americans live in or near the top t.n major trading area.,
where microwlv. cODgestion is and will be a significant
problem. However, microwave u.ag. i. DOt .olely a large city
phenomenon. Microwave users operate throughout the United
States, in mid-lize citi.s, Imall townl, and rural area••
Cities such as Orlando, Florida (36 path., 32 public safety)
and even Tulsa, Oklahoma (24 path., 11 public .afety) and
Bismarc~, North Dakota (15 path.) have .ignificant microwave
usage.~/ Microwave congestion under allocations a. s.all a.
20 MHz will be a fact of life even in .par.ely populated area.,
because a single microwave user can block all .pectrum in a PCS
licensee's assigned frequencies. Microwave congestion in the 2

111 Iaa Engineering Supplement of J ••arclay Jones, Attachment
A to Letter from Wayne N. Schelle to Chairman Alfred C. Sikel
(Gen. Docket 90-314, Jan. 8, 1992).

~/ For this reason, it is ..anin,les. to point out that the
Hong Kong digital cellular syst.. ha. been allocated only 5 MHz
of clear spectrum. Thi. allocation would be uniformly clear
throughout the entire geographic ar.a to be served; under an
allocation that yields an effective averag. of 5 MR., after
sharing, entire geographic area. would be blocked out entirely
by microwave use. MOreover, PCS i. not digital cellular.
Because of the si•• of this allocation (which may have to be
supplemented to ..et capacity demand. when co...rcial service
is inaugurated), the Hong Kong syst.. will be limited to
compressed voice service. PCS in the United States will be
much more than simply a voice service (as will, for that
matter, cellular).

~/ s.. Comsearch, Microwave Path Usage On 1850-1990 Band
(Gen. Docket 90-314, April 1993).
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GHz band i. a nationwide problem demanding a nationwide
.olution.

Th. fact that aam. PCS applic.tion. will permit .ome u••
of microc.lla -- g.n.r.lly d.fined a. b••••tation. with radii
of 1000 f ••t -- do.. not obviate the need for a .ufficient
.pectrum allocation. To begin with, .ny vi.ion of a PCS ba.ed
.ntir.ly on microcell. i. not in the buain••• plan of any PCS
Action member (or any PCS proponent of wbich we know). Ba••
• tation radii of up to three mile. will be n.c••••ry for
co.t-.ff.ctive deployment of PCS, .ven in metropolitan area.
but ••pecially in l.a. d.n••ly populated ar.a.i a vi.ion1~~ PCS
ba.ed .ntirely on 1000-feet microcell. no long.r exi.ts.41

B.

Delar- ~licit in .elocation. PCS will .nter a highly
competitive m.rketpl.ce in wbich entreacbed c.llular entities
have achieved wid.-.rea, r.gion.l cover.g.. To be competitive
with c.llular and wide-ar.a ESMR .ervice., PCS will be forced
to build out entire .y.tems for an initi.l launcb. The vaat
majority of the ba.e .tations in a PCS ay.tem mu.t be activ.
when th••ervice i. off.red to the public or PCS will fail to
gain a comp.titiv. footbold. PCS, then, c.nnot afford the
luxury of rolling out it•••rvic. gr.du.lly a. c.llular did in
the competition-free .nvironment of the mid-1'10.. Syst..s
elsewh.re in the world recognize the imper.tive of building
virtually complete .y.tems by the firat 4ay of commercial
launch; in the United Kingdom, Mercury P.r.onal Communications
built 250 cell .it•• before turning on the first user, and in
G.rmany, the PCS licen... will have to build tbousand. of cell
.ites before launching its wid.-ar•• s.rvice. PCS lic.n••••
must have a suffici.nt amount of .pectrum to permit wid.-area
.ervice to be initiated on the first day of commercial launch.

Beyond doubt, delay in the full inauguration of PCS mu.t
be avoided. In.ufficient .p.ctrum allocation., however, would

It/ And, of cour.e, comparing digit.l PCS to analog c.llul.r
i. misl••ding -- ce1lul.r c.rrier••re conv.rting to digital
technologi•• with the same efficiency a. PCS digital
technologies and are implementing the.e technologies in 25 MHz
of cl.ar spectrum. The need to acc~.t. current analog
user. of .pectrum may r.quir. part of • cellular carri.r'.
sp.ctrum to be re.erved. How.v.r, the m.gnitude of that
re.ervation will not approach the l.v.l of spectrum preemption
that incumbent microwave u.er. will caus. to PCS licen.ee., and
alleviation of the cellular re.ervation is entirely within the
control of the cellular licen.ee.
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stall PCS impl...ntation and d.v.lopBent in mark.ts across the
country b.caus. PCS lic.n.... would not have acc.s. to the
spectrum needed to illfl_nt PCS. PCS licen.e•• would be
forced to abandon the .haring technologi.. that the Commission
has found so valuable and revert to a .andated band-cl.aring
strat.gy. Forcing a clearing of the band would provoke delays
of two types.

First, t.oo-••ll allocation. would prev.nt PCS lic.nsees
from having suffici.nt spectru. .v.n to begin PCS
impl_ntation in the n.ar term. COIU.arch, an independ.nt
frequency coordination firm, ha. found that a 20 MRs PCS
allocation would require 100 percent of public .afety licensee.
and 50 percent of all lic.nse.s to be IDocated during the
fir.t thr•• y.ar••ft.r PCS lic.n.iav. PCS lic.n•••• thus
would be forced for th.ir v.ry surviv.l to be9in negotiation.
with incumbent microwav. user. during the -tran.ition p.riod.-

During this -tran.ition period,· microwav. u••r. would be
und.r no obligation to r.locat. or to limit th.ir demand for
payment to their co.ts of reloc.tin,. PCS lic.n.... , fr••b
from paying auction pric.. to attain Pel spectrum, would be
forced to negotiate in an op.n market -- ••••nti.lly, •••cond,
private auction -- to gain acce.s to the v.ry .p.ctrum th.7 had
b.en licensed. Microwave lic.n•••• , moreov.r, will have •••ry
incentive to attempt to reap the perc.ived mark.t value of the
spectrum they have been licen.ed. The•• negotiations would be
inordinately time-consuming and expen.iv., delaying service to
the consumer and driving up the cost of the .ervice that
ultimately will be provided. Under this scenario, PCS stands
to lose the very characteristic that ha. driv.n the optimism of
the PCS industry -- the ability to offer a low-cost, mass
market service that will meet, for the first time, the
tetherless telecommunications needs of the majority of the
American public.

Second, even if negotiations can be compl.ted
successfully, the logistics of relocating aicrowave lic.n••••
would cause significant time delays. Too-.mall spectrum
allocations would r.quire all PCS lic.n•••• to be working to
relocate microw.v. u.ers at ••••nti.lly the .... time.
Equipment for relocation band., which are ju.t now being
rechannelized by the Commis.ion, would h.v. to be produced in
mass qu.ntitie. in time for this r.location; innumer.ble
engineers would have to be deployed to effectuate the
relocation. Although some have intimated that relocation of

~~. SAa Comsearch, spectrum AlloeatioR_ and Their Impact OD
Microwaye User Relocations; A Case Study (April 12, 1993).
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microwave users requires little more than switching microwave
radios, this is not the case. Many BYSt... are complez with
multiple paths, aDd will require .ubataotial time to perform
the frequencr coordination, engineering, licensing and
in.tallation. Today this process otten takes 18 months for a
single link. If relocations such a. these will be necessary in
every major market in virtually the .... time frame, the
indu.try will be unable to respond and the inauguration of PCS
will be inevitably delayed.

The public intere.t d.-aDd. that PCI be implemented a.
quickly as po••ible. Until PCS i. impl...nted, cellular will
not be subjected to full and direct price aDd service
competition; American consumers will be ha~ by delay.1iI As
all the studies that have beep_perfor'" .how conclusively, PCS
is a highly d..anded service.l27 PC'_~ill create 300,000
high-quality new job. for Americans.lJ/ It will permit our
service and manufacturing sector. to seize the lead_in a '214
billion industry wirele•• market by the year 2000.111 PCS al.o
will provide competition to ezistint teleca.munications
services, competition that the FCC bas estimated will save
consumers billions of dollars.~ Because of the benefit. PCS
can bring to American con.umers, our econo-r and our balance of .
trade, both houses of Congress have crafted legislation

li/ SAa General Accounting Office, telacomgunicatioos:
Concerns About Cogatitign in the cellular IDeJustry (July
1992). In the United Kingdom, both cellular carriers lowered
their prices between 12 and 16 percent siz weeks before Mercury
PCS was scheduled to be introduced to the public.

12/ sa. supra notes 2-4.

11/ sa. Letter from Kurt A. Wi...r to Cora Beebe, Office of
Management and Budget, April 15, 1993 (pca will create 280,861
jobs) (attached); ... A1aQ TelpG.tAX. Ibz "CaAP.l
COMUDication. "(yic.s 1_ to Ie .t the Top pC the DoMltic
Policy Agenda (-.ew, emerging PCS businesses promise to create
250,000 new jobs-).

~/ -Global PCS,- Presentation. by Ja... P. Caile, Vice
President, MOtorola, Inc., before ABA/PCBA International
Telecommunications Seminar, June 8, 1993.

~/ saa Letter from Alfred C. Sikes, Chairman, FCC, to
President George Bush, April 28, 1992, at 14 (regulatory review
finding that PCS will save American consumers between $2
billion and $5 billion per year by providing competition to
cellular telecommunications).
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requiring quick regulatory action to begin the lic.n.ing of
PCS. In.ufficient .pectrum allocation. would fru.trate the
very goall Congre.. ezp.cted to achieve by mandating quick
regulatory action.

III.
Other ....OD. for 40 .. Aa.igDPIDts

A. pivotal a. the micro.ave cODg••tion iSlu. i. to the
d.bat. ov.r Ipectrua allocation., it i. not, b.r any ..an., the
.ole r.a.on for an allocation of 40 ... per PCS lic.n....
Throughout the world, countri.. have forced inc~nt microwav.
u.er. to vacate the 2 GH. band altogether to accommodate PCS
and th.n have granted 30-50 MH. of clear .pectrum to PCS
lic.n..... In the United Kingdom, for ez.-ple, two PCS
lic.n•••••ach have been allocated 50 ... of clear .pectrum,
and in GarlUny, on. PCS lic.n.ee ha. been allocated 30 _. of
clear .pectrum. Thi. i. not inefficient or uninfor-.d .pectrum
management policy on the part of the.e countrie., to be .ure;
rath.r" th••• countri•• are ••i.ing the opportunity to permit
PCS to provide much more than .imply a digital c.llular
s.rvice. Th••aJll8 path should be followed h.r••

The PopulatioD to be served. Cellular companies ••rv.
some 4 p.rcent of the United Stat•• ' population on 25 MH. of
cl.ar spectrum, and now claim to be at capacity in major
markets. Ind.p.ndent marketing studies .ugge.t that between 40
and 60 million Americans -- up to 25 percent of the population
of the United States -- will .ubscribe to PCS. Bven if clear
sp.ctrum were being assigned to PCS lic.n•••s, • signific.nt
amount of spectrum would be n.c••••ry to serve such a vast
number of Americans even with efficient digital t.chnology.11I
In fact, a comprehensive study on .pectrum requirements
performed by Telocator found that PCS operator. will n.ed

111 Although PCI will utili•••fficient digital technology,
c.llular carrier. too are conv.rting to technology pra.ising
the .ame degr•• of efficiency. Th. claim that -I••• i. more­
becau•• PCS can utili•• tiny .icrocell. and ••en picocell. to
reu•• spectrum more eff.ctiv.ly i. a coaplete red herring. 80
one qu.stion. that cellul.r lic.n.... could inst.ll ••aller
c.lls as w.ll. This vision, mor.ov.r, is baled on the limit.d,
small-c.ll-only vision for PCS held b.r our coapetitors. Bven
assuming such sy.tems would be built, this requirement would
significantly raise the cost of initiating PCS service.
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between 36 and 49 MB. of_~~ear spectrum each to service the
public's demand for PCS.~

'!'be .... for 1U.rell1.-Quall~Voice. Voice quality is a
crucial issue emerging from the ~rican studi•• of the
potential market for PCB. American conlumers will demand
wireline-quality voice transmislion. If wireline-quality voice
cannot be achieved, PCS will not be able to break the local
eschange monopoly and provide co~titioD in tbe local
re.idential .ervice. Higb-quality voice tran••i ••ion demands
higb-capacity voice coders (·vocoder.·). Vocoder rate.
providing high voic. quality cannot be acc~ated in very
narrow spectrum allocations. The Telocator spectrum study also
found that 36-49 •• of clear spectr_ per licen... would be
required for an ·optiaistic· deplo~t of current technology
using 32 Kbp. voice codin9.~ The implementation of effective
in-building PCS, or any otber PCI u... tbat will require
consumers to replace traditional wireline services with
wireless service, will require wireline-quality voice
transmission.

The Beed for Data Tr.n.~I.ioD. PCB is, .-phatically,
more than a voice service. Wirele•• data tran••i ••ion i. one
of the most higbly de-anded members of tbe PCI family of
servicel. Wirelesl computing devic.s -- including laptop and
notebook computers as well as ·perlonal digital a.sistants· -­
must be served by a robust and high-quality digital
transmission system. Wireless facsiaile services and data
modem communications alone will require 32 Kbps transmission
for acceptable performancei advanced digital interfaces such as
wireless ISD8 will require at least 64 Kbps per user. Given
any significant level of penetration and usage, these services
simply cannot be wedged into allocations smaller tban 40 MHz
per PCS licensee.

PCS is ideally positioned to provide an infrastructure for
wireless computing. In addition, PeS can and sbould take the
lead in facilitating the United States' nest-generation
information infrastructure by providing high-speed,
high-capacity wirelell data tranlmission. The.e service. will

Zl/ sa. Telacator PCI Technical and Bntineering Committee,
Telocator spectrum Iitimat., for PCI '819r t: AD ADaly.i. of
Clear Spectrum Reqyire4 to Support leerginq pcS Seryice. 3
(1992). Tbe study noted that its estimate ·wil1 understate the
amount of spectrum needed if significant fixed microwave links
remain in service after 2002.- 14. at 8.

ll/ .au id. at 3.
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encompass higb-speed wir.l••• fac.i~l••ervice. and
large-capacity .sata tran••i ••ion ••rvic... Tbe:new bigb
capacity, wired ca.put.r networks ar••xpected to be image and
vid.o driv.n. ....'...r., fo~ .z...l.,will d.liver new. on
per.onal digit.l .s.ist.nts witb on-co...nd videol of events
aDd .ound recordingl of lpeecb•• , not ..re .crolling of text.
MOr. funda..nt.117, if th. perlon.l digit.l a.si.tant of the
future cannot .-tch th. wired ca.putiDl n.twork'. ability to
decompr.s•• multi"'ia file on the fly or to .upport a video
call, the future -obil. u.er aDd tb. -obile network will be cut
off from the standard way of doing bu.in••••

Th••e new applications will require .ignificant
bandwidtb. U.ing an a'r-netric .lgorit.., for in.tanc., ev.ry
multimedia ••••10n would require ceca..,lng bandwidtb that could
have accommodated simult.n.ou. voice chann.l. ranging in number
from approximat.ly 10 (at vocod.r rat.s of 32 Kbp.) to 50 (at
9.6 Kbp.). Thi. d_nd for baDdwidtb Mke. it v.ry unlikel!,
tbat PCS can provide high-.peed data ••rvic.. if tb••e .ervices
must contend for Ie.. th.n 40 .z of .b.red spectrum. PCS',
pot.ntial data applic.tion. would be forever lo.t under 20 MRz
and 30 MHz sp.ctrum allocation••

Tbe Potential for Info~tio. "rvices. PCS also can
provide highly demanded information seryices, including
graphic., imaging, .nd, in time, co.pre••e4 video in re.l
time. The.e .pplic.tion. will permit advance. in he.lth care
delivery and education, particularly in 1••• d.nsely popul.ted
areas, and could revolutionize how bu.in•••e. communicate. The
potential for cutting-edge wireless multimedia application. is
an important part of our vision for PCS; this vision will
expand acce.. to information to large s.ctors of the American
public that have not yet been able to p.rticipate in th.
t.lecommunication. r.volution. These ••rvic•• will be lost to
the American public if PCS doe. not receive an adequate
spectrum allocation.

IV.
Rural Allocatio.s

SO_ ..ay argue that rural .r.a. will not r.quire tb. s_
intensive u•• of tb••pectrum th.t will occur in d.ns.ly
popul.ted urb.n .r.... One .hould not, however, l ••p to the
conclu.ion tb.t it i ••n in.fficient u.. of spectrum to
alloc.t. 40 MHz per license. througbout the United st.t.s,
including in rur.l .r.a.. Rural tel.pbon. compani•• may put
PCS spectrum to int•••• use by ••rving tr.v.ling .nd connoting
subscribers frOID surrounding ar... .nd using another portion of
PCS spectrum to replace archaic wired infrastructures with
advanced, cost-effective digital wirele.s voice and data
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services. The fl.zibility of u.e inherent in PCS spectrum may
finally permit tho.e living in rural ~rica to be every bit as
advanced a part of our national teleco.aunications
infrastructure a. are our urban citizen••

The fact that all rural ar.a. m.y not require 40 MHz per
PCS lic.nsee should not be seen a. ineffici.nt but in.tead
should be viewed a. a n.c••••ry side-effect of the manner in
which the Co..i ••ioD h.. .llocated spectrum for more than 60
year.. It .lso could be argued, for ...-pl., that it ia
inefficient to protect the aame 400 ~ of spectrum for VHF and
UHF television in Truth or Consequence., ... "zico and B..
York City. It is undoubtedly more .fficient to lic.n.e PCS
spectrum to some .ntity, ev.n in rur.l .r••a, tban to p.rmit it
to lie unasaigned and fallow. It would make little sena. to
create a region.l patchwork quilt of .llocations, and it would
make .ven lea•••n.e to define the s.rvice. that will be
available in citi•• by spectrum need. tbat ar. perc.ived in
les.-populated areas.

v.
CODclu.ioD

PCS can r••cb it. full potenti.l in th. united St.t•• only
if PCS licenaee. have .cc.ss to ••ufficient amount of .pectru.
to avoid int.rference to incumbent aicrowav. u.er., provide
high-quality voice .nd high-capacit7 d.ta tran••iaaion
services, and r.spond to the s.rvic. d...nda of consumers in
both urban and rural America. Th••tudies objectiv.ly
addressing PCS spectrum requirement. unanimoualy point to the
option of a••igning PCS lic.n•••• 40 MR••ach. With this
allocation scheme, PCS can be impl...nte4 ..iftly; it can r.ach
millions of Americansi it can provi.e high-quality voice and
data servicesi and it can .nergi•• the t.lec~nicatioDa

marketplac., cr.ating jobs, competition, aDd tas r.venue. It
will permit the United Stat•• to mo•• abead in world
comp.tition and str.ngtben our do...tic .cono~. Witb tbe
critical needs at stak., the Commis.ion can afford to do no
less.
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employment. 11 Rather than continue with that ratio, the
analysis utilizes more conservative ratios as the PCS

3/
industry

grows to reflect greater efficiencies being realized.-

Indirect Employment (127,117 1ob.,. This category
includes dealer., distributors, re.eller., consultants,
engine.ring, billing and maint.nance contractors, and other
typ.s of job. that are created indirectly by the activities of
PCS licens.... It is based on ratio. that have b.en
experienced in the cellular indu.try, which provid.s a us.ful
analogue for PCS. The use of cellular figure. is conservative
in that PCS may be significantly more infrastructure-inten.ive
than cellular and thus produce more indirect employment in
engineering and construction service. in its growth years.

Manufacturing EmPloymeDt (to,853 jobs'. The
analysis assumes an export-import ratio of only 1:1.25 (that
is, we export 25 percent more than we import). Thi. is also
quite con.ervative; as you know, our balance of trade in
wireless telecommunications equipment traditionally is quite
good and will improve if we can implement PCS .wiftly and thus
gain a foothold in the immense international market for PCS.!I

Thi. analysis is very con.ervative in that it begin.
with employment ratios associated with the cellular indu.try
rather than significantly lower ratios a••ociated with the
landline telephone industry (which if applied to PCS would
probably double our job estimate). Some would argue that the
latter figure. may be more appropriate for PCS in the long
run, because PCS will become more of a competitor to local
exchange telephony as it matures.

Thi. analy.is is significantly more conservative
than some analy.e. that analyze PCS at maturity ba.ed on
current cellular e.ployment figure. (that i., the cellular
industry hal created 100,000 direct and indirect job. with
11,000,000 current subscribers; if the PCS industry serve.
60,000,000 subscribers at maturity, it should employ more than
five times as many employees, or at least 500,000).

Many would argue that this figure is very
con.ervative becau.e the types of PCS being developed in the
United State. will leapfrog over more rudimentary technologies
being developed in the European Community and the Pacific Rim.
If PCS is implemented swiftly, the United States will capture
a greater share of the international equipment market, a
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Ms. Cora Beebe
April 15, 1993
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The number of jobs created per dollar of manufacturing output
is consistent with the current employment practices of large
telecommuni~ationsmanufacturers with whom we consulted in
crafting this analysis.

Please give me a call with any questions about this
analysis. We have not forgotten your invitation for comments
on specific auction processes that could be utilized and will
provide comments to you on that matter soon.

Very truly

t~
Kurt A. Wimmer

Enclosure

cc: Ronald L. Plesser, Esq.

higher export-import ratio would be justified, and more jobs
would be created.


